Stress-induced progesterone secretion and progesterone receptor immunoreactivity in the paraventricular nucleus are modulated by pubertal development in male rats.
Male rats show a differential adrenocortical response to stress before and after pubertal development, such that prepubertal animals have a more prolonged stress-induced corticosterone response compared to adults. Whether pubertal maturation affects other adrenocortical responses to stress is currently unknown. To address this question, we assessed stress-induced progesterone secretion in both intact and gonadectomized prepubertal (28 days of age) and adult (77 days of age) male rats either before or after exposure to a 30 min session of restraint stress. We found that prepubertal males show a greater and more prolonged stress-induced progesterone response compared to adults. We also found a similar effect in castrated prepubertal and adult males, indicating the differential stress-induced progesterone response is not gonadal in origin. We also examined progesterone receptor (PR) levels by immunohistochemistry in the paraventricular nucleus (PVN) of the hypothalamus, a key regulatory nucleus of the hypothalamic-pituitary-adrenal (HPA) axis, and found lower PR protein expression in the PVN of prepubertal compared to adult males. These data indicate that in addition to corticosterone, stress-induced adrenocortical progesterone levels are differentially affected by pubertal maturation. Furthermore, these data raise the possibility of different progesterone sensitivity of the PVN before and after puberty. The significance of this differential response is presently unknown. However, given the pleiotropic effects of progesterone on male physiology and behaviour, it is likely that the disparate post-stress exposure to progesterone affects the prepubertal and adult male differently.